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Low-Resistivity Homogeneous Elastomers 


Electrically-conducting elastomers or plastics ordi- 
narily contain some form of finely divided carbon or 
imbedded metallic conductors. However, such prod- 
ucts are of limited use because they are inhomoge- 
neous; carbon or metallic particles separate from 
elastomers that are under tension or pressure, and 
there is a decrease in conductivity. 

It has been found that a mixture of polyurethane 
polyelectrolyte (made from polypropylene glycol) and 
a soluble, conducting organic compound such as lith- 
ium tetracyanoquinodimethan (LiTCNQ) produces a 
homogeneous elastomer which has a resistivity several 
orders of magnitude less than the polyelectrolyte 
alone. Thus, whereas a typical commercially available 
elastomeric polyurethane has a resistivity of approx- 
imately 10 14 ohm-cm at room temperature, the new 
elastomer has a resistivity of the order of 5 x 10 8 ohm- 
cm at room temperature and can dissipate an electro- 
static charge. 

Like most nonmetals, the resistivity of polyur- 
ethanes is high and decreases with increasing tem- 
peratures, but the new elastomeric material has a 
novel resistivity dependence on temperature, that is, 
the resistivity changes dramatically over a narrow 
temperature range in the vicinity of the glass transi- 
tion temperature. In one instance, a sample showed 
a resistivity of about 1.5 x 10 12 ohm-cm at — 20° C 
and 1.0 x 10 8 ohm-cm at +40° C. The new homoge- 
neous elastomers, with a relatively low resistivity in 


the rubbery state and an extreme rate of change in 
resistivity with temperature, may provide the basis 
for construction of thermal switches and are potential 
candidates for replacing the polymers currently used 
in operating-room equipment and clothing, photo- 
copy equipment, manufacture of plastic photographic 
film, etc. 
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